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Studies on Sugarcane Mosaic in Louisiana
By
E. C. Tims, P. J. Mills and C. W. Edgerton
Since the mosaic disease of sugarcane was first recognized in Louisiana in 1919,
it has been considered one of the diseases of major economic importance. By some
of those interested in the sugar industry, it has been considered the most important
of all the troubles affecting sugarcane, while by others it is but one of several
troubles which together have been responsible for the crop failures and low yields
which have occurred. In either case, it unquestionably has had considerable influence
on the sugar industry of the state.
As a result of very severe crop failures which occurred simultaneously with the
establishment of the mosaic disease in Louisiana, the planters were compelled to
abandon certain varieties of cane and to substitute others which were more satis-
factory. As time passed, some of the latter, for one reason or another, were
replaced by still others. As a matter of fact, in the recovery of the sugar industry
three rather definite stages can be recognized.
In the first stage, between 1926 and 1930, the industry grabbed the only canes
available which might be better adapted to Louisiana. These were the Java canes,
P.OJ. 36, P.O.J. 213 and P.OJ. 234. The general planting of these varieties started
the recovery of the industry.
In the second stage, promising varieties from various parts of the world were
obtained and thoroughly tested. Of these, the Co. 281 and Co. 290 were found to
be the most satisfactory. The general planting of these in 1932 and 1933 materially
increased sugar production.
In the third stage of recovery, canes selected from those produced at the United
States Department of Agriculture Sugarcane Breeding Station at .Canal Point, Florida,
were used. Of these, the most promising seemed to be CP. 28-11, CP. 28-19, and
CP. 29-320. These are the canes which are receiving the most consideration at
the present time.
The changes and adjustments which have been found from time to time in the
Louisiana sugar industry since the introduction of the mosaic disease and the crop
failures in the period between 1924 and 1926 have modified very materially the
problems relating to the production of sugar. These changes have affected the prob-
lems relating to the diseases of sugarcane just as they have affected various agricul-
tural practices. It is the object of this bulletin to review these changes as they have
affected the mosaic disease, to summarize the results which have been obtained from
investigational work, and to present the mosaic problem as it exists today.
The present bulletin includes information on the behavior and spread of mosaic
in a number of varieties; the recovery from mosaic or the disappearance of mosaic
symptons in certain varieties; the effect of mosaic on germination of buds, tonnage
and sucrose content of the juice; and the results of inoculation tests in a number of
cane varieties.
Mosaic Types
In order to understand the results which have been obtained from the mosaic
investigations in Louisiana and possibly to appreciate better the ideas to be brought
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out in this bulletin, it is necessary to explain briefly how the disease appears and
develops on sugarcane plants.
The mosaic disease as it occurs in Louisiana appears with somewhat varying
symptoms. These variations are of two kinds. First; there are those rather slight
variations which appear on different varieties or those which are the result of environ-
mental conditions. Slightly different symptoms may be produced when a virus from
a single diseased plant is inoculated into two different varieties or when it is inocu-
lated into plants of the same variety growing under somewhat different environmental
conditions. Second; distinct mosaic types occur. These are characterized by symptoms
which are very definite and constant. At least two such types are quite readily
recognized. These are the green or mild mosaic and the yellow or severe mosaic
(19, 22). The green type (Fig. 1) is characterized by slight mottling, very little
yellow color in the lighter areas of the mottled leaves, very little necrosis and ordi-
narily very little decrease in vigor of the plants affected. The green mosaic is the
type ordinarily seen on such commercial canes as the P.O.J, varieties and Co. 281.
FIG. 1. Green or mild type of mosaic in leaves of the variety, Co. 281.
On the other hand, the yellow mosaic (Fig. 2) is characterized by very severe
mottling. In the affected leaves, the chlorophyll is reduced to such an extent that the
light colored areas appear yellow or almost white. Frequently there is a necrosis
of the chlorotic areas in the leaves, and the plants are so reduced in vigor that they
are decidedly stunted (Fig. 3). The yellow mosaic is more common in the recently
introduced C. P. seedlings than in other cane varieties now being grown in Louisiana.
Of particular interest is the fact that both the yellow and green types of mosaic
may occur in the same variety. Both types were observed in the variety CP. 28-70
as early as 1932.
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There is also evidence to support the idea that mosaics may be different or
distinct even though the symptoms which occur are very similar or identical. This
might be due to the presence of strains of the virus, similar perhaps to the physiologic
strains which are known to occur in fungi, or if such a thing is possible, it might
be due to an attenuation or modification of the virus.
The Spread of Mosaic
There are many references in the literature regarding the spread of sugarcane
mosaic in different countries but the figures on the amount and rate of spread are
very conflicting. In some countries, the disease unquestionably spreads rapidly,
quickly becoming a menace which can not be checked except by the substitution of
FIG. 2. Yellow or severe type of mosaic in leaves of the seedling, CP. 28-70.
tolerant or resistant varieties. On the other hand, in some countries it undoubtedly
spreads more slowly. The fact that mosaic has been known in the Eastern Hemi-
sphere since 1892 and apparantly did not become a factor in sugar production until
it became established in the Western Hemisphere after 1910, would suggest that
under certain conditions, it does not spread rapidly enough to be a menace to the
sugar industry.
From observations and investigations carried on in recent years, it is very
evident that mosaic does spread very rapidly in Louisiana in susceptible varieties
when conditions are favorable. Local conditions, however, may cause great variations
in the spread of the disease. As will be brought out later, the amount of mosaic
has been much less in the northern and western sections of the cane belt ever since
the disease first made its appearance in the state.
When first introduced, mosaic spread very rapidly in Louisiana. At the time it
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was reported in the state in 1919 (4), it occurred in a few localities along the Missis-
sippi River from below New Orleans to Burtville. In 1920 (5), the disease had
become established along Bayou Lafourche and in the spring of 1921 (6), it was
found in the Bayou Teche area and by fall of that year, it had become rather com-
mon in that section. The disease apparently spread out in a fan-like manner over the
Louisiana Sugar Belt covering it in about three year's time. This information on the
original spread of the disease will be of interest when the behavior of the varieties
Co. 281 and P.O.J. 213 is considered later in this bulletin.
Spread of Mosaic Since 1926
The Java canes, P.O.J. 36, P.O.J. 213 and P.O.J. 234, were introduced into
Louisiana in about 1922 to 1923. According to some who were interested in these
canes at the time, the small plantings which were growing in the state in 1924 showed
practically 100% of mosaic. This condition of the cane has also been confirmed by
Rands and Summers (15) who state that all three of these canes showed 100% mosaic
at Southdown Plantation in Terrebonne Parish in July, 1924. Unfortunately, at the
present time, there are no available records in the Louisiana Agricultural Experi-
ment Station in regard to this point.
Since 1926, however, the available records present a very clear cut picture
of the mosaic situation. In 1926, most of the cane of the P.O.J, varieties growing
FIG. 3. Yellow type mosaic in seedling CP. 31-449 (right center). Growth is
materially retarded.
in the state was on Southdown Plantation in Terrebonne Parish, on the Experiment
Station farm at Baton Rouge, and on the several test fields scattered throughout
the sugar belt.
Only a trace of mosaic was noted in the P.O.J. 213 plantings at Baton Rouge
in 1926. In the other two P.O.J, canes, P.O.J. 36 and P.O.J. 234, it had been quite
prevalent for at least three years. At Baton Rouge, there was little change in the
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behavior of these varieties toward mosaic, during the succeeding five years until
the summer of 1931. During this period, there was always a trace of mosaic in P.O.J.
213 though the infected plants were very few and scattered in the field. On account
of the very light infection during this period, it was generally assumed that P.O.J.
213 was very resistant to the disease. This freedom from mosaic disease, as
noted
by Tims and Edgerton (20) seemed to be due to the ability of the variety to
throw
off the disease.
At other points in the Sugar Belt, practically the same condition existed
during
most of this period. However, in 1930, an infection of 40% was observed in one
field of P.O.J. 213 at Reserve. This, at the time, was considered very unusual.
Following this, a 16% infection was observed at Glenwood in Assumption Parish. At
other points, the infection still remained low.
Beginning in 1931, the infection in P.O.J. 213 began to increase rapidly and
the infection seemed to spread westward from the center at Reserve
and Glenwood
in a more or less fan-like manner similar to the spread of the original
mosaic infection
in the old canes.
In the meantime, the Coimbatore canes, Co. 281 and Co. 290, were
introduced
into the state. Co. 281 was received at Houma in 1925 and at Baton Rouge in 1928
and Co. 290 was received in 1929. On account of the superior qualities of these
varieties, they were propagated very rapidly. Both of these canes
were at first
considered very resistant to the mosaic disease. Mosaic was first noted in Co.
281
at Erath in 1929, and later in the same year, a single infection was found
at Youngs-
ville. Both of these places are in the western part of the Sugar
Belt. Appreciable
infection, however, did not appear in this variety until 1931. From that time
on,
it increased about as rapidly in this variety as it did in P.O.J.
213. The heavy
infection also seemed to have originated in the eastern section though
this was not
as noticeable as in P.O.J. 213, perhaps due to the fact that
seed cane of Co. 281
was shipped all over the state and undoubtedly the infection was carried
with it.
In Co. 290, mosaic was first observed at Reserve in 1930. Since
then, it
has increased rather slowly with a more rapid increase in the eastern
section of the
Sugar Belt. The increase in the western section occurred later as it did
in the
variety of P.O.J. 213. ^ _
The increase in mosaic in the varieties P.O.J. 213, Co. 281, and Co. 290
at the
different test fields from 1929 to 1932, is given in table 1.
The figures are not
quite comparable to the general condition around the state
because the seed cane
used was obtained from different localities. However, these figures
give in a general
way, the main facts regarding the spread of mosaic during that
period.
The rapid rise in the mosaic percentage in the years following 1930 is
brought
out in the table. The low percentage of mosaic in the test field at
Cinclare was
undoubtedly due to the fact that seed cane was sent there from Baton
Rouge before
the mosaic began to increase rapidly at Baton Rouge. A pickup in the mosaic infec-
tion has occurred at that place since 1932.
No exact records have been kept of the mosaic infection since 1932 but estimates
were made in various fields in 1934. In that year, in the variety P.O.J. 213.
there
was nearly 100% at Reserve and Glenwood. from 50 to 60% at Sterling, somewhat
less at Cinclare and Youngsville, and from 10 to 15% infection at
Meeker. In
Co. 281, mosaic infection was very general (70 to 90%) over most of
the southern
portion of the cane belt, but in the extreme northern part in
the vicinity of Bunkie
and Meeker, it was still comparatively light. For Co. 290, accurate
data are not
available but infection percentages as high as 70% were noted at Reserve. 30 to
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40% at Glenwood, 5 to 10% at Cinclare, Sterling, and Youngsville, and only a
trace at Meeker.
That the mosaic disease is capable of spreading rapidly in the varieties Co. 281
and P.O.J. 213 has also been shown by field tests. Plots were planted at Reserve
arid Baton Rouge in 1932 and 1933 with mosaic-free cane of these varieties. Some
mosaic showed up in these plots when the first counts were made in the spring,
indicating either very early spread in the field or some masking of symptoms at the
TABLE 1. Percentage of mosaic infection in P.O.J. 213, Co. 290 and Co. 281 (plant
cane) at the different test fields from 1929 to 1932.
Year Reserve Cinclare Glenwood Sterling Meeker Youngs . i lie
P. O. J. 213
1929 trace trace 7.8 0.6 0.0 0.2
1930 25.0 1.4 16.0 3.0 trace 8.0
1931 45.0 3.0 20.0 6.3 3.2 12.6
1932 78.0 1.7 86.0 52.0 47.0
Co. 290
1930 trace 0.0 0.0 0.0 0.0 0.0
1931 4.0 0.0 trace trace 0.0 0.0
1932 7.4 trace 6.2 3.6 trace trace




1929 0.0 0.0 0.0 0.0 trace
1930 2.6 trace 10.6 6.1 trace 1.8
1931 31.0 1.0 44.0 40.0 2.0 26.0
1932 64.6 8.0 59.0 40.6 7.3 62.0
time the seed cane was cut for planting. The average percentages of mosaic-
infected stalks in these plots at different times during the growing season are
given in table 2.
The disease spread very rapidly at Reserve during both seasons. Observations
made late in the season of 1934 (September) showed only a very few healthy
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stalks in the entire series of plots at Reserve. The mosaic spread more slowly at
Baton Rouge than at Reserve, though considerably more than half the stalks of
P.O.J. 213 had mosaic at the end of the season.
Why such varieties as P.O.J. 213 and Co. 281 apparently showed a high degree
of resistance to the mosaic disease for at least seven years, from 1923-1930, and
then suddenly became very susceptible has not as yet been definitely explained.
It must be remembered that the fields of these varieties were entirely surrounded by
fields of the old canes that showed a maximum of infection. Several theories have
been advanced to explain this condition but most of these apparently are not tenable.
The theory advanced by Tims and Edgerton (21) in 1932 that there is possibly
more than one strain of sugar cane mosaic in the state is perhaps the most reason-
able. It may be that a new strain of mosaic, one which is possibly more virulent
or to" which these varieties shows less resistance, became established in the Reserve
district in about 1930. If this were the case, it would be a simple matter to explain
the spread of the disease in these varieties. More evidence supporting this theory
will be presented later in this bulletin.
Susceptibility of the Newer Cane Varieties
Artificial inoculation tests made over a period of three years have proven that
Co. 281 and P.OJ. 213 are very susceptible to mosaic at the present time. The
results obtained corroborate the observations which have been made throughout the
state, during a period of several years. A high percentage of infection and a mod-
erately short period of incubation have been obtained in the inoculation tests with
Co. 281 and P.O.J. 213, both of which indicate high susceptibility.
The variety, Co. 290, which was introduced into the state a year later than
Co. 281, has reacted somewhat differently towards mosaic. For two years following
the first recorded infection in 1930, the disease spread rather slowly though a more
rapid spread has been observed in recent years. It is much .more resistant to
artificial inoculation with the mosaic virus than either Co. 281 or P.O.J. 213. Also
infected plants will occasionally throw off or recover from the disease.
The variety, CP. 807, a second generation seedling of P.O.J. 213, was brought
into Louisiana in 1926 and was released for general planting in the fall of 1930. This
-variety remained practically free of mosaic for several years. A single infected stool
was reported in Terrebonne Parish in 1932 but there was very little spread of the
disease until 1934. In that year, scattered stools of mosaic-infected
cane in fields
which were supposed to be pure stands of CP. 807 were observed in the extreme
southern part of the state. None of the disease was seen in other parts of the state.
In the more recently introduced Canal Point seedlings, the mosaic behavior has
not been studied over as long a period of years, but the records are worth
noting at
this time. CP. 28-11, introduced in 1930, apparently remained free of mosaic until
1934 . In that year, scattered stools of this variety infected with the
yellow type
of mosaic were observed throughout the Sugar Belt. In CP. 28-19, which was also
introduced in 1930, the yellow type of mosaic was observed at Baton Rouge in
1932. CP. 29-320 was introduced in 1931 and apparently remained free of mosaic
until 1933. In that year, the green type of the disease appeared
and thereafter
spread rather freely. In none of these varieties, however, has the
spread of the
disease been rapid. A careful survey of the state was made in May, 1934, and the
relative amount of the disease in these varieties was determined. This information is
given in table 3.
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Observations were also made later in the summer at Baton Rouge, Reserve
and Glenwood. At that time, mosaic symptoms had disappeared from a large per-
centage of the stalks of CP. 28-11 which showed the disease very clearly in May.
Only 26 of 94 stalks that showed mosaic at Reserve in May, 1934 had definite
symptoms of the disease in July. These plants were tagged and examined again
the latter part of August. At that time, 17 of the original 94 stalks showed very faint
mosaic symptoms in the very oldest leaves and none in the young leaves. A number
of these stalks were planted at Baton Rouge in late August. When the young
shoots coming from these stalks were examined late in the fall of 1934, only 3 out of
23 of them showed mosaic. A number of mosaic inoculation tests made during the
late spring and summer of 1934 in CP. 28-11 all gave negative results.
The behavior of mosaic in CP. 28-19 has been somewhat different from that
in CP. 28-11, although both varieties showed about the same amount of infection
during the early summer of 1934. Mosaic has spread very slowly in this variety,
only a few scattered infections having been noted in the various plantings over the
cane belt. The mosaic symptoms apparently do not disappear from CP. 28-19 as
readily as they do from CP. 28-11. In one series of artificial inoculations made in
the summer of 1933, a high percentage of infection was obtained, but in late
October the mosaic symptoms had disappeared from most of these stalks (10 out
of 14). When several of the inoculated stalks were planted, the shoots from some
of them showed mosaic, although the stalks of stubble cane coming up after they were
TABLE 3. Mosaic conditions in CP. 28-11, CP. 28-19, and CP. 29-320 in test
fields at different points in the cane belt. Observations made May
22-30. 1934.
C. P. 28-11 C. P. 28-19 C. P. 29-320
TEST FIELD
Number Number Number Number Number Number
Acres Infected Acres Infected Acres Infected
Examined Stools Examined Stools Examined Stools
Glenwood 4 19 5 15 1/3 9
Reserve 4 25 2 5 3.7 19
Sterling 2 16 3 15 1/3 46
2 0 2 0 4/7 10
4/7 0 1 0 1/10 0
1/14 0 1/14 0 1/14 0
Billeaud 4 0 1 0 1/3 0
Iberia Livestock Farm 1/6 1 1/4 1 1/12 0
Baton Rouge 1 6 2 4 1 104
cut, with the exception of one stool, remained free of the disease. This indicates
that the mosaic virus did not reach the bottom of the stalks before they were cut for
planting. Later inoculation experiments with this variety have not been successful.
The variety CP. 29-320 appears to be one of the most promising varieties
released in the state in several years. The mosaic disease spreads rather rapidly
in this variety, but as will be brought out later in this bulletin, a very large percent-
age of the plants apparently recover from the disease. It will also be shown that
infection is not readily produced by artificial inoculation.
9
. 4. Mosaic-infected shoot (left) and mosaic-free shoot (right) growing from
same seed stalk of CP. 28-70.
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Recovery from Mosaic
The apparent recovery of sugarcane affected with the mosaic disease has been
noted by several workers. Kunkel (8) in 1924, working with varieties of the Noble
type in Hawaii, found considerable variation in the ability of the different ones to
recover from mosaic. He found that D. 1135 showed a remarkable ability to recover;
H. 109, Badila, Lahaina, and Yellow Caledonia showed some tendency to recover,
but with D. 117, not a single case of recovery was observed. Apparent recovery of
Crystalina cane was reported by East and Weston (3) in Cuba in 1925. In 1929,
Stahl and Faris (18) reported studies on mosaic behavior in the varieties P.O.J. 2714,
P.O.J. 2725 and P.O.J. 2727. These men working in Cuba found that some healthy
shoots invariably developed from mosaic infected stalks. In 1931, Tims and Edgerton
(20) reported four years' studies on mosaic behavior in several of the P.O.J,
varieties, including P.O.J. 36, P.O.J. 213, P.O.J. 228 and P.O.J. 234. They found
that over a period of four years, mosaic symptoms disappeared during the growing
season from some stalks of all four varieties but this was more pronounced with
P.O.J. 213 and P.O.J. 228. It was also observed that many healthy shoots developed
from mosaic infected stalks when the latter were planted. In 1932, Rands and
Summers (15) reported studies on the disappearance of mosaic symptoms from
certain cane varieties in Louisiana. Their results were somewhat similar to those
of Tims and Edgerton.
Studies on the recovery of sugarcane plants from the mosaic disease and the
associated disappearance of the symptoms of the disease have been in progress at
The Louisiana AoricuJtural Experiment Station foi a numLci of yoare Since 1926,
these studies have been largely confined to the P.O.J, and other recently introduced
varieties. A portion of the results which have been obtained have already been
published. However, as a knowledge of this part of the work is essential for an
understanding of the later investigation, some of the results will be included in this
bulletin. It is also necessary to consider the earlier results, those obtained between
1926 and 1930, distinct from those which have been obtained since. The reasons
for this will be evident as the experimental work is discussed.
Recovery from Mosaic—^1926-1930
Carefully planned tests to determine whether mosaic symptoms would disappear
from infected stalks were started in 1926. In October of that year, twenty-five
stalks of each of the varieties P.O.J. 213 and P.OJ. 228, which showed typical
mosaic symptoms, were cut and planted. During the following year, the plants
developing from these stalks were watched. Both varieties showed a fairly high
percentage of mosaic during the summer, but during the fall, there was a material
decrease. In October, as shown in table 4, only six plants out of 366 of the variety
P.O.J. 213 showed mosaic symptoms and 71 out of 221 plants of P.O.J. 228.
TABLE 4. Mosaic stalks developing from infected seed cane— 1927.
VARIETY
May 7, 1927 August 15, 1927 October 19, 1927
Mosaic Healthy Mosaic Healthy Mosaic Healthy
P. O. J. 213 28 54 177 136 6 360
P. O. J. 228 16 20 101 77 71 150
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In the fall of 1927, the six mosaic stalks of P.O.J. 213 and a
larger number of
the infected stalks of P.O.J. 228 were planted and the progeny
watched during the
season of 1928. At the same time, a number of disease-free stalks
from the same
plat were planted. From the disease-free stalks, no mosaic plants
developed. The
results obtained from the diseased stalks are given in table 5.
Again a considerable
percentage of the plants developing from mosaic stalks were free
of the disease.
TABLE 5. Mosaic stalks developing from infected seed cane— 1928.
VARIETY
June 4, 1928 July 28, 1928 September 25, 1928













In the fall of 1928, plats were planted with mosaic-infected
cane of the
varieties P.O.J. 36, P.O.J. 36-M, P.O.J. 234, P.O.J. 213, P.O.J. 228,
and Louisiana
Striped. Mosaic counts made the following spring showed that some
mosaic-free
shoots were produced from mosaic-infected stalks of all the varieties
included in the
test. The results of the first two counts are given in table 6.
TABLF. Mo, >tclkn developing from irxlactoA <x>ed cane— 1929.
VARIETY
May £i, 1929 July 10, 1929 Percentage
of Healthy
Shoots
Mosaic Healthy Mosaic Healthy
P. O. J. 36 202 149 1365
275 16.0
P. O. J. 36-M 515 541 2467 1954
44.0
P. O. J. 234 648 542 2083
2433 53.0
P. O. J. 213 38* 39 138
238 63.0
P. O. J. 228 60* 56 150
368 72.0
532 134 3400 183 5.0
ith these two varieties.* Small plots of about 75 running feet planted
Recovery was observed in all the varieties tested in 1929 and it was found
to be particularly high in P.O.J. 213 and P.O.J. 228. These results are similar to
those reported for the two preceding years.
During the summer of 1929, stalks of several varieties which showed typical
mosaic symptoms were selected and marked with permanent tags. At planting time,
the stalks were examined for mosaic symptoms before being cut. The tagged stalks
were planted separately in such a way that individual records could be kept of
the mosaic condition in the shoots which developed the following year. The results
of the test are included in table 7. Mosaic symptoms disappeared from a number of
stalks of P.O.J. 36, P.O.J. 228, and P.O.J. 213 during the growing season, and many
stalks of P.O.J. 213 and P.O.J. 228, which showed mosaic at planting time, produced
only healthy shoots.
The tests which were conducted between 1926 and 1930 show very conclusively
that during that period mosaic symptoms disappeared very rapidly from several of
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TABLE 7. Mosaic condition at planting time of stalks which showed mosaic symp-
toms in June, 1929. Also disease condition of shoots developing from
these stalks as shown by observations made on May 22, 1930.
NUMBER OF STALKS
VARIETY Showing Showing Producing Producing Producing
Mosaic at No Mosaic Some Only Both Healthy
Planting at Planting Mosaic Healthy and Mosaic
Time Time Shoots Shoots Shoots
P. O. J. 36 37 13 49 1 20
P. O. J. 213 34 13 27 20 17
P. 0. J. 228 43 5 15 24 6
P. O. J. 234 41 5 43 2 4
L. 511 42 0 15 6 0
the common varieties and that the cane plants apparently recovered from the disease.
This disappearance of symptoms was very marked in the varieties P.OJ. 213 and
P.O.J. 228. Also when planted, a very large part of the stalks from which the mosaic
symptoms disappeared produced perfectly healthy shoots. It seems evident that the
low percentage of mosaic that showed on these varieties throughout the state
previously to 1930 was due very largely to the high percentage of recovery from
the disease.
Recovery from Mosaic^ 1930- 1934
The investigations which have been conducted on the disappearance of mosaic
symptoms since 1930 have given somewhat different resutls from those obtained
previously to that date. A new factor, which was responsible for this condition,
had evidently become involved in this phase of the mosaic problem.
As has been brought out on a previous page, the mosaic percentage began to
increase rapidly in certain varieties, particularly P.O.J. 213 and Co. 281, in 1930.
Rather suddenly the mosaic picture throughout the sugar belt of Louisiana became
entirely different from what it had been. The explanation of this was not clear but
there was a possibility that the cane plants were not throwing off the symptoms and
recovering from the disease as they had been during the preceding years. Conse-
quently, it seemed important to modify the tests which were being run to confirm
this possibility.
As the mosaic did not seem to be increasing at the same rate in all sections of
the state, it seemed advisable to check the recovery from the disease in cane plants
from different sections. The rapid increase in the spread of the mosaic disease was
first observed at Reserve and later at Glenwood. At Baton Rouge, on the other
hand, where the tests on recovery had been conducted, the natural increase in the
mosaic percentage occurred somewhat later. It was decided^ to check the disap-
pearance of mosaic symptoms using cane from localities where the mosaic behavior
seemed to be different.
In the fall of 1930, infected stalks of the different varieties were again planted
at Baton Rouge. In addition to using seed cane grown at Baton Rouge, mosaic
infected stalks of Co. 281 and P.O.J. 213 were brought to the Experiment Station
from Reserve. The results obtained are given in table 8.
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The difference in behavior of mosaic in P.O.J. 213 from Reserve and from Baton
Rouge is evident. The P.O.J. 213 from Baton Rouge continued to throw off the
disease, while that from Reserve did not to any appreciable extent. It will also be
noted that Co. 281 from Reserve did not throw off the disease.
TABLE 8. Results obtained with mosaic-infected stalks planted at Baton Rouge in
1930. All the stalks showed mosaic symptoms at time of planting. Ob-
Stalks Stalks Stalks
Stalks Stalks Producing Producing Produci . g
Variety Source Planted Germinated Only Healthy Only
Mosaic and Mosaic Healthy-
Shoots Shoots Shoots
P. O. J. 213.. . Baton Rouge .... 43 37 9 21
P. O. J. 213.. . 18 12 11
1* 0
Co. 281 65 64 63 0 1
P. O. J. 228. .
.
Baton Rouge. . . . 45 43 15 22 6
P. O. J. 36.. . . Baton Rouge .... 48 48 42 6 0
P. O. J. 234. . . Baton Rouge .... 45 45 10 27 8
* Only one healthy shoot developed.
In 1931 plots were again planted at Baton Rouge and mosaic infected seed
cane of the varieties P.O.J. 213, Co. 281 and Co. 290 were brought from Reserve
and Glenwood. The 1932 data are given in table 9.
TABLE 9. Results obtained with mosaic infected stalks planted at Baton Rouge in

















P. O. J. 213.. . 25 25 1 24
0
Reserve 87 77 1 76 0
Baton Rouge .... 50 50 20 22 8
Co. 281 25 25 0 25 0
83 83 0 79 4
Co. 290 26 26 1 21 4
77 77 2 69 6
P. O. J. 228. . . Baton Rouge. . . . 50 49 11 29 9
P. O. J. 36. . . . Baton Rouge. . . . 50 50 30 13
P. O. J. 234. . . Baton Rouge. . . . 50 50 0 40
10
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It will be observed that mosaic-infected stalks of P.OJ. 213 from Baton Rouge
continued to throw off healthy shoots, while similar cane from Reserve and Glenwood
produced shoots which were practically all affected with mosaic. The P.O.J. 213
and P.OJ. 228 from Baton Rouge showed the highest degree of recovery in this
set of plantings, agreeing with results obtained previously to 1930. The Co. 290
produced a small percentage of disease-free shoots.
In 1932, the planting of mosaic-infected stalks was continued. This time stalks
of plant and first year stubble cane of each variety were planted, to determine
whether mosaic would disappear from the stubble cane as it did from plant cane.
The results are given in table 10.
TABLE 10. Results obtained from planting mosaic-infected stalks of stubble and
plant cane. All the stalks showed mosaic symptoms when planted















P. O. J. 213 Reserve 50 49 49 0 0
1st Stubble Reserve 58 50 50 0 0
Plant Baton Rouge ....
Baton Rouge ....
47 45 40 3 2
1st Stubble 50 50 35 14 1
Co. 290 Plant Glenwood 48 48 47 1 0
1st Stubble Glenwood 25 25 24 0 1
P. O. J. 228 Plant Baton Rouge ....
Baton Rouge ....
49 41 37 1 3
1st Stubble 50 49 44 4 1
P. O. J. 36-M. . . 1st Stubble Baton Rouge .... 50 50 47 3 0
P. O. J. 234 1st Stubble Baton Rouge. . . . 50 50 48 2 0
Co. 281 Plant Reserve 48 48 48 0 0
1st Stubble Reserve 50 50 50 0 0
The results of the 1933 test show that healthy shoots developed from a few
stalks of infected cane from Baton Rouge but practically none from similar cane from
Glenwood and Reserve. The recovery, however, was not as pronounced in the Baton
Rouge cane as it had been in previous years. This was hardly to be expected as, by
this time, mosaic was spreading rapidly in P.O.J. 213 and Co. 281 in the field.
Recovery occurred with both plant and stubble cane.
In the fall of 1933, a smaller test was started. Plots were planted with the
following varieties, fifty stalks of each being used: Co. 290, Co. 281, P.O.J. 228,
P.O.J. 213 (Reserve type), and P.O.J. 213 (Baton Rouge type). When examined
in June, 1934, it was found that four stalks of Co. 290 had produced both healthy
and mosaic shoots, three stalks of P.O.J. 228 had produced some healthy shoots, while
all the shoots from Co. 281 and P.O.J. 213 were infected with mosaic. It is seen that
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by 1934, all the cane of P.O.J. 213 and Co. 281, whether obtained from Baton Rouge,
Reserve, or Glenwood was behaving in a similar manner. Mosaic symptoms were not
disappearing and the recovery from the disease was at the most very slight.
While several explanations might be offered to account for the peculiar
behavior exhibited by P.OJ. 213 and some other varieties towards mosaic during the
period in which these investigations were in progress, the most likely one seems to
rest on the existance of more than one strain of the mosaic virus. All the results
which have been presented can be explained very readily by assuming that a new
strain or a more virulent strain of the mosaic virus became established in the river
district, possibly around Reserve, in about 1929 or 1930. This would explain why
P.O.J. 213 became more susceptible and finally ceased to throw off the disease
and also would explain why Co. 281 apparently seemed to become very susceptible
after remaining free of the disease for several years. There is no known reason why
different virus strains cannot occur or may not develop in nature just as they do
occur with fungi and bacteria. The evidence seems to prove that it is a fact.
Behavior of CP. 29-320
The present behavior of the new variety CP. 29-320 is very interesting when
it is compared with that of P.O.J. 213. This variety is acting more or less like
P.O.J. 213 did during the first few years after its introduction. It was introduced
in 1931 and the green type of mosaic was first observed on it in the summer of 1933
at Baton Rouge. After the disease was first observed, it was watched very closely.
The plot of CP. 29-320 at Baton Rouge in 1933 consisted of fourteen rows
about 400 feet in length. Beginning on May 23, a complete record was kept of the
mosaic developing in this area. The number of locations where mosaic infection
was observed and the total number of infected stalks on different dates during the
summer are given in table 11.
TABLE 11. Records of mosaic development in 14 rows of CP. 29-320 plant cane
during the growing season of 1933.
Number of Number of Total Number Total Number
Date New Mosaic Newly Infected of Mosaic of Mosaic
Locations Stalks Locations Infected Stalks
5/22/33 0 0 0 0
6/ 9/33 17 49 17 49
6/24/33 21 48 38 97
7/10/33 9 24 47 121




The maximum number of infected stalks was noted on July 27. Observations
made later in August showed no new infections. On September 22, only 64 of the
original mosaic-infected stalks showed symptoms of the disease. This indicated a
rather rapid disappearing of the mosaic symptoms during the latter part of the
summer.
During the following year, 1934, records were kept on the first year stubble
in the . same plot of CP. 29-320. The first observations made on May 1 showed
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mosaic infection at 34 locations, with a total of 103 infected stalks. On June 15,
there were 136 locations with 362 diseased stalks. On August 14, the number of
mosaic locations had fallen off to 77 and the infected stalks to 276. Due to the
height of the cane and the difficulty experienced in examining it without excessive
breakage, no later observations were made until planting time in early October.
At that time only 45 stalks showing mosaic symptoms could be found.
In order to obtain more definite data on the disappearing of mosaic in CP.
29-320, 100 stalks showing the disease were tagged at random in the same plot of
14 rows of first year stubble cane on June 22, 1934. The tagged plants were
examined at weekly intervals for 12 weeks. The mosaic symptoms began to disappear
within one week after the stalks were tagged. By the eighth week, the disease had
disappared from 18 plants, and at the end of the twelfth week, mosaic symptoms
had disappeared from the entire 100 stalks. Another set of 90 mosaic-infected
stalks was tagged on July 2. When examined on August 14, 30% of these tagged
plants showed no mosaic symptoms.
A planting test with CP. 29-320 was also made in the fall of 1933. Mosaic-
infected stalks were planted in three 50-foot sections of row. When the first shoot
counts were made May 26, 1934, an average of 35% of the shoots showed mosaic
symptoms, but on October 23, only 7.3% of the stalks showed the disease. Inoculation
tests made with juice from the stalks which had apparently recovered from mosaic
showed that some of these plants, though not all of them, had the active mosaic
principle left in them after the visible symptoms had disappeared from the leaves.
The data at present available, based on two years' investigations, show that
the variety CP. 29-320 will take the mosaic disease and in the spring, a small
percentage of infection will be observed in the field (not over 1% has as yet been
observed), but during the summer the mosaic symptoms very largely disappear from
the infected plants.
It is impossible to predict just how mosaic will continue to develop in CP. 29-320;
at present, the disease is causing no perceptible damage to the cane. But after a period
of years, will it become more susceptible as has been the case with P.O.J. 213?
Effect of Mosaic on Germination of Buds
The statements in the literature in regard to the effect of mosaic on the
germina'tion of sugarcane buds are somewhat conflicting. Unfortunately many of
these are based on observation alone and are not entirely convincing. Considering
those based on carefully conducted tests, it is evident that under some conditions,
the vitality of the cane may be reduced to such an extent by the disease that the
germination of the buds is affected to a greater or less extent. Under good growing
conditions, however, this is ordinarily not the case and as good, or practically as good,
germination can be expected from mosaic-infected cane as from healthy cane.
In Louisiana, information on the effect of the mosaic disease on germination
of the buds has been accumulating for a number of years.
In the period between 1921 and 1928, when the old Noble canes, Louisiana
Purple and D. 74, were still being planted, strains of these were obtained by
selection which did not show marked symptoms of mosaic. In the plots planted
with the selected strains, in comparison with field-run unselected cane, the germin-
ation of the selected strains was almost invariably better. However, these results
are not convincing as other factors associated with the selection of seed cane
undoubtedly had considerable influence.
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Between 1929 and 1931, plots were planted with mosaic-infected and healthy
seed cane of the varieties, P.O.J. 36, P.O.J. 213 and P.O.J. 234. Stand counts
were made in the spring of each year. While the percentage of germination was not
obtained because counts were not made of the actual number of buds planted, no
consistent or apparent differences were noted in the stands of cane in the plots
planted with mosaic and mosaic-free seed cane.
In 1932 and 1933, similar plots were planted with diseased and healthy seed
cane but a count was made of the good, sound buds before the cane was planted.
In the spring, the number of shoots developing from these buds was obtained as
accurately as possible. This information is not easy to obtain and sometimes almost
impossible. The young shoots often begin to produce suckers early and it is not
always possible to distinguish between original shoots and suckers. The observations
made in 1933 and 1934 in plats at Reserve and Baton Rouge are given in table 12.
TABLE 12. The effect of mosaic on germination of buds. The buds were counted
when planted and the number of shoots obtained in the spring.
PERCENTAGE OF GERMINATION
April 3-5, 1933 April 24-25, 1934
Variety
Reserve Baton Rogue Reserve Baton Rouge
Mosaic Healthy Mosaic Healthy Mosaic Healthy Mosaic Healthy
P. O. J. 213 25.3 26.2 27.6
27.6 19.6 21.2 33.4 38.9
25.0 27.1 39.2 39.1 17.0 17.2* 34.8 37.8
35.2 42.9
27.5 29.2 71. 4f 62. 9f
C. P. 28-70} 33.5 40.7
35.1 44.2
* Co. 281 germinated more slowly than the other varieties and probably a later
count
shown a higher germination. . . . .
fin 1934 at Baton Rouge, stand counts were made and the results include
both origmal shoots
and suckers.
$ Yellow type mosaic in CP. 28-70.
The variety, Co. 290, suckered so early at Baton Rouge in 1934 that it was not
possible to obtain other than a stand count. On all the other plats, the actual
percentage of original shoots developing from seed stalk eyes, or in other words,
the
actual percentage of germination was obtained.
The figures as given in table 12 indicate that with most of the varieties, the
mosaic disease only caused a slight reduction in germination of the buds. It
should
be noted, however, that there was a marked reduction in germination of CP. 28-70
which was affected with the yellow type of the disease.
In addition to the field tests, two germination tests were made in the green-
house under more or less ideal conditions. The mosaic and healthy stalks of cane
were selected in the field, and cut into pieces each containing a single, sound bud.
Each lot contained 500 seedpieces. These were planted during late summer or early
fall when conditions were favorable for rapid germination in a greenhouse bench
containing sterilized field soil. The results of the two tests are given in table 13.
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TABLE 13. Results of germination tests with healthy and mosaic-infected seed
cane under greenhouse conditions. Each lot consisted of 500 buds. Test
1. August 25-September 25, 1933. Test 2. Fall of 1934.
Variety-
PERCENTAGE GERMINATION
Test 1 Test 2















* Yellow type mosaic.
Under greenhouse conditions during warm weather and with sterilized soil,
it is apparent that the mosaic disease did not influence the germination of the buds.
From tests and observations made over a period of several years, some rather
general statements can be made in regard to reductions in germination of buds and
to suckering of certain verieties. As far as observed, mosaic has not caused an
appreciable reduction in stand of P.O.J. 234 or P.O.J. 36. Some rather slight increases
in stands have been noted in plots planted with mosaic-free P.O.J. 213, but these
differences have not been entirely consistent. The tests with Co. 290 have not been
carried on long enough to get an entirely clear picture of the effect of the mosaic
disease on germination, but there is no indication of reduced germination at present.
On the other hand, based on two years' results, the yellow type of mosaic does seem
to cause a reduction in germination of the buds of CP. 28-70 though differences in
the final stands in the field are not as great as the differences in germination might
indicate.
Effect of Mosaic on Yields and Sucrose Content
The effect of mosaic on the yield of cane and the sucrose content of the juice
has been discussed by many investigators in various parts of the sugar world.
While it is undoubtedly true that many of the conclusions are based on observations
alone or upon insufficient data and consequently may not be very accurate, still
there is sufficient data to indicate that the effect of the disease may vary to a very
considerable extent in different countries or under different conditions. It is apparent
that the losses from mosaic vary with the varieties used and the conditions under which
the cane is grown. It also seems probable that different strains of the mosaic may occur
and this may account for some of the variations with some varieties.
No attempt will be made to cover the literature on the effect of the mosaic
disease on the yields of cane. It may be interesting, however, to note some of the
extremes which have been presented by different workers.
In Puerto Rico, Chardon (2) claims that the losses have been very heavy and
notes some as high as 60%. In Cuba, Bruner ( 1 ) reported a reduction in yield of
Crystalina cane of 62%. He stated that the healthy stalks of this variety averaged
more than twice as heavy as those affected with mosaic. In the Philippines, Lee (9)
reported losses varying from 21.5 to 69.3% in the different varieties planted.
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In contrast to these reports, McRae and Subramanian (11, 12, 13, 14) reported
an average loss of only 8.2% in the variety Co. 213 in Pusa, India. They conducted
tests during a period of four years. The only factor that varied consistently in
favor of the healthy plots in their tests was the calculated juice from the cane. The
decreases in quantity of juice from mosaic cane were 4.8, 15.4, 4.0 and 13.8%
respectively for the four years.
From the literature, it is apparent that the losses caused by mosaic may vary
from very slight reductions in yield to losses as high as 40 to 60%. As to the
sucrose content of the juice, most investigators claim that the reduction is negligible
or at least very slight.
In Louisiana, data on the effect of the mosaic disease on tonnage and sucrose
have been accumulating over a period of years. Data are available on the old Noble
varieties as well as on the P.O.J, and other varieties which have been planted in
recent years.
The tests with the Noble varieties were conducted for the most part in the
period between 1922 and 1931. These were of two types.
1. Tests were made with the varieties, Louisiana Striped and L. 511, using
mosaic-infected and mosaic-free seed cane.
2. Tests were also conducted with selected strains of the varieties, Louisiana
Purple and D. 74. These strains (7) were obtained by selecting plants that were
growing vigorously and also which showed the disease in a very mild form. Plants
that were free of the disease were not selected. The object of the selection work
was to determine if- resistant or tolerant strains within a variety could be obtained
by selection.
The results obtained in the yield tests with the Noble varieties during this
period are summarized in table 14.
In these tests, very noticeable and consistent increases in yield were obtained
with the selected strains of D. 74 and Louisiana Purple. It would not be fair,
however, to claim that the mosaic factor was entirely responsible for these results.
Carefully selected seed cane would undoubtedly have given somewhat better yields
even if no mosaic was present. The decreases in yields obtained in the tests with
Striped cane were rather moderate.
After their introduction into the state, the P.O.J, varieties, P.O.J. 36, P.O.J.
36-M, P.O.J. 213, and P.O.J. 234, were included in the yield tests, as they
were
all known to be susceptible to the mosaic disease. P.O.J. 36, P.O.J. 36-M, and
P.O.J. 234 showed a high percentage of infection when they were first
distributed
for general planting in Louisiana, but there was no information available as to
how seriously they were affected. It was generally claimed that they were more or
less tolerant to the mosaic and would not be seriously injured even though the
percentages of infection were very high.
In 1928, replicated plots were planted with healthy and mosaic-infected seed
cane of P.O.J. 36, P.O.J. 36-M, and P.O.J. 234 varieties. Similar tests were
con-
ducted in 1930 and 1931 with P.O.J. 36-M. In these tests, P.O.J. 213 was not
included because at that time this variety appeared to be resistant and
sufficient
infected seed cane could not be obtained. The results as summarized in table 15
indicate only moderate losses from mosaic in these tests. The spread of mosaic to
the healthy plots was rather general, and the recovery of many plants from mosaic
in the diseased plots was noted. Both of these factors were possibly concerned in the
final results.
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TABLE 14. Reduction in yield of plant cane of the old varieties due to mosaic.
Effect of mosaic on Striped and L. 511 varieties and on strains of
Louisiana Purple and D. 74 selected for resistance to the disease.
Year Location Variety Percent Reduction
Due to Mosaic




















1930 D. 74 12?
6*
1931 D. 74 9t
* Plots planted with mosaic and healthy cane.
? Plots planted with selected and unselected cane.










P. O. J. 36-M
P. O. J. 234. . .
P. O. J. 36.. .
P. O- J. 36-M.
1931 P. O.J. 36-M.





















Yield Tests in 1933
In the fall of 1932, plats were planted at Baton Rouge with mosaic-free and
mosaic-infected seed cane of P.OJ. 213, P.O.J. 234, and Co. 281. Each plat con-
sisted of a 30-foot section of row in which 100 healthy eyes were planted. There
were ten replications of each. Stand counts were taken during the year, and records
obtained showing the spread of mosaic in the healthy plats. At harvest time
(November 27-28, 1933), the stalks were counted and weights taken of each plat
separately. Table 16 shows the results obtained at harvest time in the fall of 1933.
TABLE 16. Effect of mosaic in tests at Baton Rouge in 1933. The number of
stalks, and tons per acre were obtained by averaging figures from the
different plats. Each set of figures on sucrose, brix and purity represents














P. O. J. 234.. . . Healthy 119 25.06 17.90 15.38 85.93
Mosaic. ....... 109 23.10 7.8 17.86 15.63 87.70
P. O. J. 213.. . . Healthy 135 27.24 16.78 13.82 82.36
121 24.72 9.1 16.88 13.88 82.13
Co. 281 Healthy 143 25.67 17.31 13.99 80.85
Mosaic 147 25.45 0.8 17.41 14.24 80.84
The differences in yields between the mosaic and healthy plats were probably
significant in the varieties P.O.J. 234 and P.O.J. 213, but not in Co. 281, while the
sucrose tests showed no differences worthy of note.
A similar test was conducted at Reserve in 1933 in which Co. 281 and P.O.J. 213
were used. The plats were larger—200 good eyes in 50-foot sections of row—and
these were replicated seven times. There were irregularities in stands in some plats
but these were eliminated from the final results as far as possible. However, as the
variations in yield of the different plats were rather large, the results are not as
reliable as in the test at Baton Rouge. Summary of the yield data is given in
table 17.
TABLE 17. Effect of mosaic in tests at Reserve in 1933. The cane was cut
November 17, 1933.
Disease Number Stalks Tons Per cent
Variety Condition per Plat per Acre Reduction Due
to Mosaic
P. O. J. 213 Healthy 234 30.46
209 26.50 13.0
Co. 281 Healthy 220 27.02
Mosaic 210 23.98 11.3
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The results obtained at Reserve with Co. 281 differed
somewhat from those
at Baton Rouge. At Reserve, there was a
reduction of approximately three tons to
the acre due to the mosaic, while at Baton
Rouge, there was practically none.
In addition to the above tests with commercial
varieties, a small test was
conducted in 1933 with CP. 28-70. This variety had shown
a severe stunting
when affected with the yellow type of mosaic, and it
seemed important to have
some information on the actual loss which it causes.
In the fall of 1932 replicated
TABLE 18. Effect of the yellow type of mosaic on CP. 28-70 at Baton
Rouge in


















plats were planted at Baton Rouge with healthy cane and with
cane affected with
this type of disease. During the following season
the stands were somewhat
heavier and the cane considerably larger in the plats planted
with healthy seed
cane. The cane was cut on November 27, 1933. The results of the
test are given
in table 18.
The results in table 18 show that severe damage may result from the yellow
type of mosaic. Not only was the yield of CP. 28-70 reduced 31.8% by
the disease,
FIG. 5. Effect of mosaic on plant cane of P.OJ. 213. Row on left planted with
mosaic-infected seed cane; row on right planted with mosaic-free seed cane.
23
but the sucrose content was also reduced 28%. This is apparently the first test
reported (22) in Louisiana in which there has been a great reduction in both
tonnage and sucrose due to the mosaic disease. These results are of considerable
interest because of the fact that CP. 28-70 might have become a valuable com-
mercial variety if it had not been susceptible to this type of the mosaic.
Yield Tests in 1934
In the fall of 1933, plats were planted at Baton Rouge with mosaic-free and
mosaic-infected seed cane of the varieties, Co. 281, P.O.J. 213, Co. 290 and CP.
29-291. Each plat consisted of a 50-foot section of a row in which 200 good eyes
were planted. There were five replications with each variety. During the growing
season of 1934, records were kept of the mosaic condition in the different plots. The
disease spread rather rapidly in the plots of Co. 281 and P.O.J. 213 planted with
healthy seed cane but only very slightly in Co. 290. The results of the test are
given in table 19.
TABLE 19. Effect of mosaic in tests at Baton Rouge in 1934. Based on plats planted
with 200 good eyes.
Mosaic Average Average Per cent Average
Variety- or No. of Stalks Yield in Reduction Due Sucrose
Healthy per Plat Tons per Acre to Mosaic Content
Co. 281 Healthy 244 21.43 13.98
Mosaic 229 19.45 9.2 13.97
P. O. J. 2I3 Healthy 229 22.73 13.14
193 18.70 17.7 12.47
Co. 290 Healthy 218 30.91 12.32
Mosaic 240 30.64 0.8 12.69
C. P. 29-291 Healthy 225 28.87 12.37
Mosaic 169 19.36 32.9 12.86
The differences in yield between the mosaic and healthy plots are probably
significant with Co. 281, definitely significant with P.O.J. 213 and CP. 29-291, but
not significant with Co. 290, while the differences in sucrose content of the juice
are not significant with any of the varieties. It should also be noticed that the
reduction in yield of both Co. 281 and P.O.J. 213 apparently due to the mosaic
disease, was greater in 1934 at Baton Rouge than in the preceding year. The general
appearance of cane in the field is not materially affected when the loss from mosaic
is not greater than that which occurred in these tests (See figures 5 and 6).
In a similar test conducted at Reserve in 1934, the varieties Co. 290, Co. 281,
and P.O.J. 213 were used. Two rows, 363 feet long, were planted with healthy
seed cane of each variety and two similar rows with mosaic-infected seed. During
the growing season of 1934, mosaic spread to a large percentage of the cane in the
plots of Co. 281 and P.O.J. 213 planted with healthy cane, but the spread was less
in the Co. 290. Records were kept of the sucrose content of the juice and weights
of the cane harvested. The results of the test are given in table 20.
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TABLE 20. Effect of mosaic in tests at Reserve in 1934. Cane harvested December
6-7, 1934.
Healthy Average Per cent Average
Variety or Tons Reduction Due Sucrose
Mosaic per Acre to Mosaic Content
Co. 290 Healthy 42.48
12.13
38.78 8.7
Co. 281 Healthy 28.30
14.08
23.74 16.1 13.37
P. O. J. 213 Healthy 25.05
13.66
19.30 22.9 10.86
FIG. 6. Effect of mosaic on stubble cane of Co. 281. Row on left planted with
mosaic-infected seed cane; row on right planted with mosaic-free seed cane.
Again in 1934, mosaic caused a greater reduction in yield at Reserve than at
Baton Rouge.
In order to have more information on the effect of the yellow type of mosaic,
the tests with CP. 28-70 were continued in 1934. Small plots were planted with
healthy cane and with cane affected severely with the yellow type. Again, as in the
preceding year, all during the growing season the differences in size and color of the
cane in the different plots were very pronounced. Plants from healthy seed cane
were large, vigorous, and dark green, while those from diseased stalks grew slowly
and ware decidedly yellow. This was also true of the first year stubble plots which
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were carried over from the test of the preceding year (Fig. 7). In the fall, the
plant and stubble cane from the tests was harvested. The results are presented in
table 21.
TABLE 21. Effect of the yellow type of mosaic on CP. 28-70 at Baton Rouge
in 1934.
Plant Tons Per cent Sucrose Pounds
or per ReductionDue Content Sugar
Stubble Acre to Mosaic per Acre
Plant Healthy 21.21 12.61 3287
Yellow Mosaic 8.17 61.4 9.81 932
Stubble Healthy 27.6 14.47 5134
Yellow Mosaic 18.3 33.7 12.21 2763
Again, as in 1933 in the variety CP. 28-70, the yellow type of mosaic caused a
very severe reduction in tonnage and a very noticeable decrease in the sucrose
content of the juice.
Discussion on Yield Tests
The yield tests which have been conducted over a period of years in Louisiana
have given results which are apparently quite variable. It seems very probable,
FIG. 7. Effect of yellow type mosaic on stubble cane of CP. 28-70. Row on left
planted with mosaic-infected seed cane; row on right planted with mosaic-free
seed cane.
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however, that these variations could be explained if all the factors affecting the
development and the severity of the disease could be explained.
It is very evident that results obtained from a limited number of tests may
be very misleading. Many factors, some of which are interesting, may affect the
yield of cane in such tests. To draw conclusions from some of the tests which
have been carried on in the tropics where very high losses of 40 to 60%, or on the
other hand very small losses, have been reported would be decidedly unwise. It
is very probable that other factors have affected these results to a certain extent.
It is not possible to explain and draw conclusions from all the results which
have been obtained in Louisiana. Yet several things of interest stand out from the
tests which have been conducted.
1. It is very evident that mosaic had a very considerable influence on crop
production with the Noble canes in Louisiana, yet carefully conducted tests have not
shown the losses from the disease which would be expected. Tests with the Louisiana
Striped variety showed only moderate losses.
2. It was possible to select lines of D. 74 and Louisiana Purple which when
used were affected very little by the mosaic disease. These lines were not free of
mosaic but showed the disease in a very mild form. Recent tests, to be described
later, suggest the probability that there may be differences in the virus causing
sugarcane mosaic and that by selection the more virulent strains of the disease were
eliminated.
3. Tests have shown that the mosaic disease is causing moderate losses in
some of the P.O.J, and Coimbatore canes, such as P.O.J. 213 and Co. 281. These
losses have been greater during the last couple of years than earlier. The losses
have also been greater in some sections than in others. Whether these losses will
increase in the future cannot be predicted.
4. Sugarcane plants showing the yellow type of mosaic symptoms are much
more seriously injured than those showing the green type symptoms. Varieties,
showing even a moderate susceptibility to the yellow type are worthless from a
commercial standpoint. Losses of more than thirty per cent can be expected.
Inoculation Tests
To obtain more definite information concerning the several factors affecting
the development and spread of mosaic in Louisiana, inoculation experiments have been
conducted on a rather large scale during a period of three years. In these experiments
information on the following points seemed particularly desirable:
1. The amount of infection that can be produced in each variety by juice
inoculations. Information on this should help to determine the relative resistance to
infection of the several varieties and the rate of spread of the disease in the field.
2. The time, of the year or the age of the plant when infection is most liable
to occur in each variety.
3. The period of incubation or the time elapsing after the virus is inoculated
into a plant before the first visible symptoms of the disease appear. This information
should give some idea of how rapidly the virus develops and spreads in a plant and
should give some idea of the relative resistance of the various varieties.
4. The reaction or behavior of the several varieties when inoculated with virus
strains from different varieties.
Although several methods of inoculation were used, the one found to be most
satisfactory was a slight modification of the spindle-puncture method described by
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Matz (10). This method was used exclusively in the later tests. It consistently
gave better results than inoculations with a hypodermic needle or by puncturing
through living leaves into the spindle, a method which had been described by
Sein (17).
The inoculum or virus used in all tests during the three years was obtained
in the same way. Young leaves of mosaic-infected stalks were removed and the basal
portions of the leaf nodes were ground through a food grinder with a fine-grinding
unit. The grinder was cleaned before using by washing thoroughly in hot water and
rinsing in 60% alcohol. The juice was extracted as rapidly as possible and squeezed
through two to four layers of cheesecloth, after which it was put in containers and
chilled in ice water, or in an ice box. In most of the inoculation tests, this juice
was used within a few hours after it was extracted. When inoculations were to be
made, some of this juice or virus was dropped into the spindle of the cane stalk
with a pipette and then several punctures were made through the spindle with a fine-
pointed needle. The needle carried the virus into the young growing parts of the
cane plant.
Tests in 1932
The inoculation tests in sugarcane in 1932 were largely preliminary and the
results obtained only furnished leads for later work. The inoculation tests were
started on May 25 and extended over a period of about two months. The most
successful tests were made early in the season, while the plants were comparatively
small. Of six different sets of inoculations made later in the season during July,
only one gave significant results.
Some of the results obtained in the early inoculation tests are of interest. The
green type virus from P.O.J. 36 and P.O.J. 213 proved to be readily transmitted to
Co. 281, P.O.J. 213 and P.O.J. 36-M. The incubation period in these varieties varied
from 10 to 25 days. P.O.J. 234 did not contract the disease as readily as the other three
varieties. A number of inoculations made on Co. 290 and CP. 807 gave negative
results.
Inoculation tests were also made with virus from CP. seedlings affected with
the yellow type of mosaic. Inoculations made with virus from CP. 28-26 produced
the green type of mosaic in Co. 281, but the percentage of infected plants was not
as high as when the green type virus from Co. 281 was used.
Inoculations were also made in young corn plants. These were made to
determine whether the yellow type virus from cane would produce symptoms on corn
different from those produced by the green type virus. Viruses from six different
sources were used; two yellow viruses from CP. seedlings, three green type viruses
from different varieties of cane, and one virus from corn. Yellow Creole corn
growing in the field at Baton Rouge was used for inoculation. The plants were
from two and one-half to three feet high when inoculated (June 21), and 50 plants
were used with each virus. As there was only a very slight natural spread of mosaic
in the surrounding plants, the results obtained were reasonably accurate. The
first observations were made seven days after inoculation, several plants were
then just beginning to show mosaic symptoms. Later observations were made after
fifteen and twenty-two days. The data for these tests are given in table 22.
The high percentage of mosaic in plants inoculated with the virus from corn
is of interest. Other tests made during the year gave very similar results. The




The work presented in Table 22 was done in cooperation with Mr. Hugo Stone-
berg, Specialist in Cereal Investigations, Bureau of Plant Industry.
Mr. Stoneberg has been detailed to the Louisiana Station and is carrying on
investigations in the breeding of corn. It was an oversight that recognition of this
cooperation was not made in the bulletin.
TABLE 22. Results obtained with Yellow Creole corn inoculated
with mosaic
viruses from sugarcane and corn. Fifty plants inoculated
with each





Per cent of Plants Showing Mosaic
Days After Inoculation
7 Days 15 Days 23 Days
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The cane plants used in practically all the inoculation tests in 1933
were grown
in a plot well isolated from other sugarcane or corn. The plot
was kept free of
grass and weeds to prevent natural infection as far as possible.
Throughout the
growing season, ony three infections occurred in the Co. 281
plants which were
not inoculated, two in the CP. 28-70, and none in P.O.J. 213, Co. 290,
or CP. 28-19
This shows that an isolated plot can be maintained relatively
free from mosaic which
will furnish satisfactory material for routine inoculation
tests.
In 1933, satisfactory results were obtained from inoculation tests
conducted
during May and the early part of June when the cane was comparatively small and
growing fairly rapidly. Tests made after the middle of June gave variable
results.
In some varieties, such as P.O.J. 213 and Co. 281, satisfactory
infection was not
obtained consistently during July and August. On this account, tests with these
varieties made later than June 15—a number were made up to September
15-were
considered unreliable and are not included here. On the other hand, the Purple, Striped
and D. 74 varieties contracted the disease until late in the season.
The difference
in behavior of Co. 281 and Purple in this respect was very pronounced.
In inoculation
tests made in May or early June, the percentage of infection in the two varieties
was very similar, although infection showed up earlier in Purple. In a
similar test
made in July, 70% infection occurred in Purple and none in Co. 281.
The inoculation tests in 1933 were conducted to give information on
several
questionable points regarding the mosaic disease.
1. Inoculations with green type vims on different varieties:
Virus obtained
from plants affected with the ordinary green type of mosaic was used to
inoculate
the common cane varieties. Co. 281, P.O.J. 213 and P.O.J. 36-M contracted
the
disease quite readily and from 60 to 100% infection was obtained when
conditions
were favorable. Usually from 12 to 15 days elapsed before
mosaic symptoms
showed on these varieties. The disease developed much more slowly in Co.
290.
Visible symptoms of mosaic were not observed until 25 days after inoculation
in a
test, which eventually showed 65% infection at the end of 75 days. Most of the other
tests were made too late in the season to give satisfactory results. CP. 29-320 showed
a small amount of natural infection in the field, but proved to be
quite resistant to
inoculation. More than 200 stalks of this variety were inoculated in a block of
cane
that was surrounded by diseased cane. Three of these stalks finally showed
mosaic
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symptoms, but the evidence indicates that these were natural infections and were
not a result of the inoculation. The virus from CP. 29-320 was readily transmitted
to Co. 281. Attempts to inoculate healthy plants of CP. 29-320 with vrius obtained
from this Co. 281 were unsuccessful.
2. Inoculations in CP. 28-19: A number of inoculation tests were made on
CP. 28-19 with the yellow type virus from the same variety and with green type
viruses. Definite infection was produced in only one test, a test in which the CP.
28-19 virus was used for inoculating plant cane. The first infection appeared after
12 days (on May 22), and 14 out of 20 plants showed the disease after 56 days.
These plants showed mosaic symptoms quite distinctly in the latter part of July, but in
October only 5 of the 14 showed mosaic symptoms. These five stalks were planted
and some of the shoots which were produced in 1934 were diseased and others
appeared to be healthy. The stubble cane developing from the inoculated plants
came up free of mosaic with the exception of one plant. As no mosaic appered in the
several thousand stalks in the same rows which were not inoculated, it is safe to
say that the infection was due to the inoculation. This test is of particular interest
because all inoculations in CP. 28-19 since then have been unsuccessful.
3. Inoculations on Selected D. 74 and Louisiana Purple: As reported in earlier
papers (7) strains of Louisiana Purple and D. 74 which showed the mosaic disease
in a very mild form were obtained by selection. These plants were in no sense
free from mosaic as a faint mottling could be observed on the leaves when conditions
for growth were favorable. It seemed of interest to find how these plants would
react when inoculated with virus from plants showing pronounced symptoms of the
disease.
Mosaic virus from Louisiana Striped cane was inoculated into stalks of selected
D. 74 and also into healthy stalks of CP. 28-19, Co. 281, Louisiana Striped and
Louisiana Purple on July 12. This was after the most favorable period for infection.
Only one infection showed on Co. 281 and none on CP. 28-19, but mosaic symptoms
appeared on Striped and Purple after fifteen days and 80% of the plants were found
to be infected twenty-three days later. The selected D. 74 plants began to show
symptoms of new infection 13 days after inoculation and 17 days later, 85% of the
plants showed typical symptoms of the disease. The symptoms produced on the
selected D. 74 were typical of those observed in the ordinary unselected cane of this
variety. This test was repeated on selected strains of both D. 74 and Louisiana
Purple using plants showing the very faint mosaic mottling characteristic of the
selected cane and very similar results were obtained. These tests indicate that by
selecting for mosaic resistance, strains of these varieties were obtained which either
contained an attenuated virus or a very mild form of virus. By selection, the
ordinary mosaic type was eliminated, but the selected plants were still susceptible
to this virus as indicated by the inoculation tests.
4. Inoculations with virus from CP. 28-70: As observed earlier in this bulletin,
two entirely different types of mosaic symptoms occur on the CP. 28-70. These
are the common mild or green type and the yellow or severe type. These two
mosaic types also occur in certain other CP. seedlings, including CP. 28-57 and
CP. 29-314.
The inoculation tests made in 1932 indicated that there might be two distinct
viruses affecting CP. 28-70. A number of stalks showing the green type and others
with the yellow type symptoms were planted separately in 1932. All the shoots
coming from stalks with the green type showed the same green symptoms throughout
the 1933 growing season.
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With the exception of a few which showed no mosaic
symptoms, the shoots
growing from stalks with the yellow type showed
yellow symptoms when they
came up The two types of mosaic remained the same all
through the year.
On May 11, a series of inoculations was made with the two viruses
(green and
yellow) from CP. 28-70 to CP. 28-70 and Co. 281. The
first infection showed
after 16 days in plants of CP. 28-70 inoculated with the green
type virus, and 20
days later 11 of the 15 inoculated plants showed green
symptoms, although 14 days
later 5 of the 11 stalks showed yellow type symptoms.
The yellow type inoculated
plants showed mosaic 36 days after inoculation, with 75% infection
after 75 days.
Both viruses produced the ordinary green type
symptoms in Co. 281. In most tests
on both CP. 28-70 and Co. 281, a much greater number of
infections resulted from
the green type virus. In most of the tests when the green
type virus was inoculated
into CP. 28-70, both yellow and green type symptoms were
produced, but the
yellow type virus invariably produced only symptoms of
the yellow type.
The yellow type virus from a number of other CP. seedlings
invariably pro-
duced the ordinary green type symptoms in Co. 281, P.O.J. 213,
Purple and Striped
but usually the yellow type virus was not as easily
transmitted as was the green
tyPC
The results obtained in 1933, while not conclusive still indicated
that there are
distinct virus strains. The somewhat variable results which
were obtained might
have been due to the use of mixed viruses in the tests.
Tests in 1934
Beginning early in May and continuing until October, a comparatively large
number of inoculation tests were made in 1934. In the later tests
made from August
to October, young cane plants grown from seed pieces
planted in July were used. In
general, the results in 1934 were similar to those of 1933 in
that inoculations made
early in the season were more successful than those made later.
Inoculations made
after the first of July excepting those on Purple, Striped
and CP. 28-70 were
generally unsatisfactory. Fairly good results were obtained
with these three varieties
as late as August.
1. Inoculations with green and yellow type viruses. In 1934,
inoculation
experiments were conducted using the green and yellow type
viruses. It seemed
important to determine the reaction of viruses from such
varieties as CP. 28-70 and
CP. 29-314, which show both the green and yellow types of mosaic,
when inoculated
into healthy plants of different varieties.
In the first test started on May 9, the yellow and green type viruses from CP.
28-70, the yellow type from CP. 28-19 and the green type from Co. 281 were
used.
Each virus was obtained by crushing and extracting the juice from
the young leaves
of a number of different plants. This method may be subject to
criticism as it is
perhaps possible for a single stalk to have more than one virus
and when a number
of stalks are used, the chances of this occurring are
rather high. These viruses were
inoculated into healthy stalks of CP. 28-70, Co. 281, CP. 29-320 and CP.
28-19.
Twenty stalks of each variety were inoculated with each virus. The
results of this
test are given in table 23.
It is interesting to note that the yellow type virus
from CP. 28-70 and the
green type from Co. 281 produced only the yellow type
on CP. 28-70, while the
green type virus from CP. 28-70 produced both types on the same variety.
The resist-




Another test, started on June 4, was conducted in practically the same way.
However, more varieties were inoculated and yellow and green viruses from CP.
29-314 were also used. The results of this test are given in table 24.
TABLE 23. Results of inoculations with yellow and green type viruses, 20 plants



































The results obtained in this test are mostly similar to those obtained in the
earlier one. The yellow type of mosaic was produced on CP. 28-70 by virus from
plants of the varieties CP. 28-70 and CP. 29-314 affected with the yellow mosaic
and from plants of Co. 281 affected with the green mosaic. The very small percentage
of this variety developing green mosaic when inoculated with these viruses is prob-
ably not significant. On the other hand, in this test, the green type virus from
CP. 28-70 produced only the green mosaic when inoculated in the same host. The
short period of incubation shown by the Purple cane is also of interest.
As suggested on a previous page, there was a strong probability that mixed
viruses were being used in some of these inoculation tests. To obtain some inform-
ation on this point, virus was extracted separately from twelve individual stalks of
CP. 28-70 which showed the typical green type symptoms. Ten stalks of C. P.
28-70 were inoculated with each virus on June 11. When the last observations were
made on these plants 50 days later, the infection percentages ranged from 10 to 100,
with the different viruses, most of them being between 50 and 100. Out of the 120
stalks inoculated, only one showed yellow type symptoms throughout the season.
These results suggested that only one virus type was present in most of the stalks
which were used for extracting the juice. However, these inoculations were made
rather late in the summer and as has already been mentioned, tests under such
conditions are not always significant. That this might be the case was brought out
by a small test made on July 7. On that date, stalks of CP. 28-70 showing green
mosaic symptoms were inoculated with yellow type virus from the same variety.
Yellow type symptoms did not appear on any of these plants though infection
readily developed on stalks of Purple cane inoculated at the same time with the same
virus.
Although the results which were obtained from the inoculation tests suggested
the possible existence of two distinct virus types in CP. 28-70, there remained the
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TABLE 24. Results of inoculations with yellow and green type viruses. 15
plants
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* Only 5 plants inoculated.
•J-
20 plants inoculated.
possibility that there might be two genetically different canes
included in this
variety as it was being grown and that the same virus would produce green
symptoms
in one and yellow in the other. To eliminate this possibility a test was made
to
determine whether different shoots growing from the same stalk might be
inoculated
with the different viruses and both types of mosaic produced. Twenty healthy
stalks
of CP. 28-70 were cut into half and planted in the greenhouse. The young shoots
from one-half of each stalk were inoculated with the yellow type
virus from CP.
28-70 and those from the other half with the green type virus. After 30
days, shoots
from 3 of the stalks which had been inoculated with the yellow type virus
developed
the yellow mosaic, while other shoots from the same stalks inoculated
with the
green type virus produced green mosaic. This showed conclusively that both
virus
types may occur in shoots developing from the same stalk of CP. 28-70.
2. Miscellaneous Inoculation Tests: Some interesting results were obtained
from the routine inocualtion tests which were conducted during the growing
season
of 1934. The newly introduced CP. seedlings, 28-11, 28-19, and 29-320, showed
some natural mosaic infection at Baton Rouge as well as in other parts of the
state.
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All three of these varieties, however, proved to be quite resistant to inoculation. No
positive infections were produced in any of the three varieties during 1934. Howver,
the viruses of CP. 29-320 and CP. 28-11 when inoculated in Co. 281, P.O.J. 213,
and some other susceptible varieties produced the ordinary green mosaic symptoms
readily. The results of a single test with the CP. 29-320 virus are given in table 25.
TABLE 25. Results of a test with virus from CP. 29-320. Inoculations made
May 10, 1934.
Varieties Number of Stalks Incubation Number of Plants
Inoculated Inoculated Period—Days Developing Mosaic
C. P. 29-320 40 34 1*
La. Purple 10 11 10
P. O. J. 213 20 15 19
Co. 290 20 18 12
Co. 281 20 18 16
* The single infection is probably not significant.
This test showed that the CP. 29-320 virus was quite readily transmitted to
susceptible varieties, but the method used did not reinfect CP. 29-320 to any appre-
ciable extent. A number of other tests made during 1934 gave similar results.
The virus from CP. 28-19 apparently is much less infectious than most of
the other viruses tested. No clear cut infections were produced with this virus
when inoculated in such susceptible varieties as Co. 281 and P.O.J. 213.
Co. 290 proved to be moderately resistant to artificial inoculation in most of the
tests. This was evident from the low percentage of infection and the comparative
slowness of the symptoms in developing. The first infections developed as early
as 12 days after inoculation, but some others continued to develop as long as 60
days after inoculation.
P.O.J. 213 and Co. 281 proved to be about equally susceptible to inoculation.
A high percentage of infection developed from most of the inoculations with the
green type viruses when made under conditions favorable for mosaic development.
During July and August after the stalks had formed a number of mature joints, these
varieties did not contract the disease readily.
The Striped and Purple varieties were the most susceptible ones used in various
tests. They usually contracted the disease earlier than other varieties (6-8 days
after inoculation) and within a few days often showed 100% infection. Another
conspicious difference between these varieties and the other very susceptible
varieties (Co. 281 and P.O.J. 213) was their susceptibility to mosaic inoculation all
during the summer. For example, a set of inoculations was made on Striped and
Co. 281 in August, 1934. About 100% infection developed in the Striped cane and
none at all in the Co. 281.
Although mosaic has apparently developed in CP. 807 under field conditions,
all efforts to inoculate stalks of this variety have failed. The CP. 807 virus and
a number of other viruses have been used but no infections have as yet been produced.
3. Inoculations in suckers: From observation it has been known that in such
susceptible varieties as Purple, P.O.J. 213, and Co. 281, the mosaic virus spreads
quite rapidly from the main shoot of a stool to the suckers which develop at its
base. It has also been demonstrated that when the main shoots are inoculated, suckers
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which are already well-developed will show mosaic
symptoms about as quickly as the
main shoots themselves. The spread in the reverse
direction, from the suckers to
the main shoot does not ordinarily take place
as readily. To obtain more definite
information on this point, a test was conducted in June, 1934.
Using the varieties
Co 281, P.OJ. 213 and Louisiana Purple, three suckers
were inoculated in each of
15 stool's, the main shoot in each stool not being
inoculated. Records were kept of
the mosaic developing in both the suckers and main
shoots. The results are presented
in table 26.
TABLE 26. Results of inoculation tests to determine whether mosaic spreads from
the suckers to the main shoot. Three suckers in each of
fifteen stools
inoculated with green type virus from P.O.J. 36-M on June 12, 1934.
Varieties
Days Before Mosaic Appeared— Number Developing Mosaic
Inoculated
In Suckers In Main Shoots Suckers Main Shoots
Co. 281 ... -27 54
36 1
P. O. J. 213 27
27 . 41 4
La. Purple 8 27
45 7
With all varieties, the mosaic spread rrom me :>uc*eib ^ toe ^
although in Co. 281, only one main shoot out of fifteen developed
the disease as
compared to seven in Purple. The disease also in most cases appeared
later in the
main stalks than in the suckers.
Summary of Inoculation Tests
From the inoculation tests which have been conducted during a period of
three
years, some interesting facts and ideas regarding the mosaic disease
oi sugarcane
have been brought out:
1. Usually, inoculation experiments in Louisiana have been
more successful
during the early part of the growing season, especially during May and early June.
This agrees very well with results which have been reported
in various sugar
producing countries of the tropics. It has been generally recognized
that mosaic
spreads more rapidly during the early part of the growing
season. However,
the inoculation experiments have shown that varieties differ to some extent
in regard
to the period of growth during which they are susceptible.
Inoculation experiments
with certain of the old Nobles canes such as D. 74, Louisiana
Purple and Striped
and also with some of the newer canes such as CP. 28-70, have been fairly success-
ful late in the summer, at a time when it was very difficult to inoculate such
varieties
as Co. 281 and P.O.J. 213.
2. The period of incubation, or the period of time elapsing between the inocu-
lation of the virus from an infected sugarcane plant into a healthy
plant and the
appearance of visible symptoms of the mosaic disease varies to a considerable
extent
with the different cane varieties. In general, the period of incubation
is longer with
those varieties which are generally considered more or less resistant
or tolerant
to the mosaic disease.
3. Considerable evidence has accumulated confirming the
theory that different
35
strains of mosaic virus do occur. Whether this is due to a virus becoming either
attenuated, or on the other hand, more closely specialized on some particular
sugarcane variety or whether there are distinct differences in certain viruses cannot,
of course, be demonstrated.
Two very distinct types of mosaic, now being called the yellow and the green
mosaic, recognized by very unlike symptoms, occur in Louisiana. That such unlike
symptoms might be produced by the same virus on different varieties is, of course,
possible but this explanation is not entirely satisfactory. It is true that the virus from
plants affected with the yellow mosaic when inoculated into varieties like Co. 281
will produce the green type symptoms. On the other hand, both types of the mosaic
may occur in a single variety and the very definite symptoms do not change as
the plants are propagated from year to year. Furthermore, viruses obtained from such
plants and used for inoculation purposes have usually produced similar symptoms.
There have been some exceptions to this but these have probably resulted from the
use of mixed viruses.
It is also of interest to note that virus from Co. 281, which ordinarily shows
the green type symptoms, produces the yellow type mosaic when inoculated into
varieties like CP. 28-70. This is very suggestive and may possibly offer an explana-
tion for the resistance shown by such varieties as Co. 281 and P.O.J. 213 during a
number of years. It seems probable that the susceptibility which is shown at the
present time is due to the presence of a virus which is not generally distributed during
the earlier years. The absolute proof of these theories will, however, require con-
siderable more experimentation.
4. It also seems possible that the presence of more than one strain of the
mosaic virus or the occurrence of attenuated strains is the explanation of the results
that were obtained in earlier years in selected lines of the Noble canes such as D. 74
and Louisiana Purple which showed the mosaic in a very mild form. The fact that
these selected plants can be inoculated with the ordinary type of mosaic shows that
they are not immune or even tolerant. In the selection work, plants infected with the
more virulent mosaic strains were evidently eliminated.
Summary
1. The mosaic disease has been an important factor in sugarcane production in
Louisiana for fifteen years or more. The decline of the sugar industry which occurred
during this period can at least be partially attributed to this disease. In the recovery
of the industry which has taken place during recent years, varieties resistant orJ
tolerant to the disease have been used as far as possible.
2. The mosaic disease spreads rapidly in susceptible varieties in the southern
part of the area, but in the northern section, especially around Bunkie, the infection
has consistently remained low even when susceptible varieties have been planted.
3. In Louisiana, two distinct mosaic types characterized by symptoms which
are definite and constant, occur. These are being called the green or mild mosaic and
the yellow or severe mosaic. The green mosaic is the ordinary type seen on such
commercial varieties as P.O.}. 213 and Co. 281. The yellow mosaic which is charac-
terized by very severe mottling and frequent necrosis of the chlorotic areas is more
often seen on certain of the new CP. seedlings. In some cases, both mosaic types occur
on the same variety.
4. Sugarcane varieties have not always shown the same resistance to mosaic.
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Some varieties, as for example P.OJ. 213 and Co. 281, remained very resistant to
mosaic for a number of years and then suddenly became very susceptible. These
two varieties were considered resistant until about 1931 but since then they have been
very susceptible. It appeared as if a more virulent strain of the mosaic to which
these varieties were susceptible became established in the river area in about 1930 and
from there spread out over the whole Sugar Belt.
5. The new cane varieties which now seem the most promising are not immune
to mosaic. The yellow type of mosaic occurs to a very limited extent in CP. 28-11
and CP. 2849, while the green type occurs in CP. 29-320. As yet, no field of
these canes in the state shows a percentage of mosaic high enough to be of any
economic importance.
6. Certain varieties are able to throw off the mosaic and apparently recover
from the disease. The mosaic symptoms may gradually disappear from mature plants
growing in the field or disease-free shoots may grow from stalks known to be infected
with the disease.
7. A very high percentage of mosaic infected plants of the varieties P.O.J 213
and P.O.J. 228 recovered from the mosaic disease previous to 1931, during the
period
when the former variety was considered as very resistant to the disease. The low per*
centage of mosaic commonly observed in the field during that period was apparently
due to the recovery of plants that did become infected. After mosaic began to spread
rapidly in P.OJ. 213, there was very little recovery from the disease. This again
is evidence confirming the theory that a more virulent strain of the mosaic became
established in the state in about 1930.
8. Of the newer varieties, recovery is common in CP. 29-320 and CP. 28-11,
and sometimes occurs in CP. 28-19.
9. Infective virus is not always absent from plants which have apparently
recovered from the disease. In some cases, the disease has been produced by inoc-
ulating juice from such plants into healthy plants. The percentage of infection, how-
ever, when such juice has been used has not been high.
10. Mosaic is sometimes responsible for a slight reduction in germination of the
eyes. This has been observed with Louisiana Purple, Louisiana Striped, D. 74 ana
possibly with P.O.J. 213. Consistent reductions in stand have not been observed with
Co. 290 or Co. 281.
11. The losses in tonnage due to the mosaic disease have varied to a consider-
able extent in tests which have been conducted. The losses in P.O.J. 36, P.O.J. 36-M,
and P.O.J. 234 have not been large. The losses in P.O.J. 213 have usually run from
10 to 18%, while the results with Co. 281 have been variable. At Baton Rouge the
mosaic has only caused slight reductions in tonnage of Co. 281, while at Reserve,
reductions of 10-20% have been noted. Co. 290 also showed some reduction in
tonnage in a single year's test at Reserve, while at Baton Rouge, the loss was
insignificant. No data are available at present on the effect of mosaic on yields of the
newer varieties, CP. 28-11, CP. 28-19 and CP. 29-320.
12. Reductions in yield are much more severe when the plants are affected
with the yellow type of mosaic than when affected with the green type.
13. There has been no significant difference in the sucrose content of juice
from healthy and mosaic-infected cane in any variety tested except CP. 28-70. In
canes of this variety affected with the yellow mosaic, the sucrose content has been
considerably reduced.
14. Inoculation tests have been conducted over a period of three years. Satis-
37
factory results have been obtained with the spindle-puncture method of inoculation.
15. In general, inoculation experiments have been more successful during the
early part of the growing season, especially during May and the early part of June.
During that period, infection is readily obtained on most susceptible varieties.
Later in the summer, infection is not so readily obtained in varieties that ordinarily
show resistance to the disease. On very susceptible varieties, however, infection is
readily obtained much later in the summer.
16. The incubation period in very susceptible varieties is ordinarily shorter
than in varieties showing some resistance to mosaic.
17. The inoculation tests have shown that Go. 281 and P.O.J. 213 are as
susceptible to inoculation early in the season as are Louisiana Purple, Louisiana
Striped and D. 74, while Co. 290 seems somewhat more resistant. Successful
inoculations have not been obtained in CP. 28-11, CP. 29-320 and CP. 807 and only
once in CP. 28-19.
18. Stubble cane of some varieties is apparently less susceptible to artificial
inoculation than plant cane. This was especially noticeable in Co. 281.
19. Successful infection has been obtained with viruses from plants showing
the green type symptoms and also with those showing the yellow type symptoms.
20. Both the yellow and green types of mosaic occur in the variety CP. 28-70.
Viruses obtained from infected plants of this variety have usually produced similar
symptoms when inoculated in healthy plants of the same variety. Virus from plants
showing the yellow mosaic symptoms produces yellow mosaic and virus from plants
with the green symptoms produces the green mosaic. There have been some excep-
tions to this but these have probably followed the use of mixed viruses.
21. Virus from plants of the Co. 281 variety which show green symptoms,
invariably produces the yellow type of mosaic when inoculated into CP. 28-70.
22. In selected strains of D.74 and Louisiana Purple which show mosaic in
a very mild form, a very pronounced form of mosaic can be produced by inoculating
with a virulent virus.
23. In susceptible varieties, mosaic spreads quite rapidly from the inoculated
main shoot to the suckers produced at the base. It will also spread from suckers to
the main shoot though this does not seem to be so rapid.
24. From the work carried on with sugarcane mosaic, the evidence suggests
that there are a number of viruses which physiologically are different. These
viruses sometimes produce different symptoms, but in other cases, are shown to be
different only by their ability to attack certain cane varieties.
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